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While Marchetti's projection of fuel shares is singular, his analysis
of the long-term pattern of energy demand is not. Stewart (1981) also
uses an empirical approach leaning on application of logistic growth
curves, chosen to fit historical data extending back to 1850.  Stewart
argues additionally that energy growth is likely to evolve in surges or
cycles rather than monotonically. Stewart identifies historical
"cycles" in energy use with periods of around 50 years (perhaps a
manifestation of the frequently cited Kondratieff cycle of economic
activity) and notes that deviations of plus or minus 20% around a
long-term logistic growth curve were experienced.

On the basis of an assumed stable cyclical structure, Stewart pro-
jects world energy consumption to the year 2025. For the period
1975-2000 a 40% growth is indicated? this breaks down into zero energy
growth in the United States and a 60% growth for the world outside the
United States. This overall projection for 2000 is lower than most.
However, Stewart's projection for 2025 is <close to other high values.
After the relatively depressed period between 1975 and 2000, world
energy growth between 2000 and 2025 is projected at a rate of about 4%,
increasing from about 13 TW yr/yr to almost 36 TW yr/yr.

Legasov and Kuz'min of the Atomic Energy Institute of the USSR have
also made a projection employing a logistic approach. The key variable
in their function is one that describes the level of stabilization of
per capita energy consumption (Legasov and Kuz'min, 1981? Report of the
US/USSR Workshop, 1982). Legasov and Kuz'min explore two cases, one in
which global average annual per capita energy consumption by 2100
reaches 10 kW (roughly the level in the United States today) and one in
which it reaches 20 kW. Population, meanwhile, stabilizes at a level
of 12 billion people. Under these assumptions global energy use in 2020
is either 50 or 60 TW yr/yr, with a population of 8.8 billion.  Legasov
and Kuz'min project coal and nuclear power as the principal energy
sources for the coming decades, with nuclear power gradually becoming
dominant. Under these assumptions, CO2 emissions in 2020 are about
15 Gt in the lower case and 18 Gt in the upper case and roughly stable
for several subsequent decades.

The three approaches described above are more sophisticated than the
extrapolation approach (see Section 2.2.3.2) , but the underlying method-
ology is similar. All assume that there is a stable underlying dynamic
(exponential, logistic, or logistic-cum-sinusoidal) and forecast off
that base. These approaches allow for no structural relation between
exogenous variables like population and resources and endogenous vari-
ables like energy consumption. Such autoregressive or inertial models
do relatively well at prediction in the short run, but their level of
aggregation is so high that for most purposes one must still turn to
the more structural models.

A final source is Lovins (Lovins, 1980? Lovins et al., 1982), who
projects very low C02 emissions because of a shift to conservation
and renewable (nonfossil) sources. With a 4.6-fold increase in global
economic activity during 1975-2080 and a doubling of world population,
total energy needs will, according to Lovins, be below the 1975 level,
indeed dropping over the next century to less than half the present
level, A projected increase in energy efficiency in end uses along